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© A medical material comprising a polymer or 
copolymer of a polar vinyl derivative and containing 
an antithrombocytjc agent Since it can release the 
antithrombocytic agent in an effective concentration 
for long, it has a high anticoagulant effect and the 
effect of preventing platelet loss by activating the 
same. 
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TECHNICAL HELD 

The present invention relates to a medical ma- 
terial such as a meticaJ device which directly con- 
tacts with Mood, and a process for producing the 5 
same. More particularly, it relates to a medical 
material which causes no blood coagulation (throm- 
oogenesis) or platelet loss due to activation of 
platelet even if the material directly contacts with 
blood, and a process for producing the same. to 

BACKGROUND ART 

In the medical field, thrornbogenesis on the 
surface of polymer materials used for an artificial is 
heart, artificial lung, vascular prosthesis, catheter, 
etc.. which directly contact with blood is a serious 
problem. Therefore, medfcai materials having ex- 
cellent anticoagulant or antMhrorrtbogenic activity 
have been required. 20 

As a method for imparting the anti-throrn- 
bogenic activity to medical materials, for example, 
there have hitherto been known a method(l) of 
forming a composite of heparin and a polymer 
material, or a method(2) of immobilizing fibrinolytic 2s 
enzyme to the surface of a polymer material [tor 
example, see Japanese taid-Open Patent Pubica- 
tion No. 54-68007 (Japanese Patent PubicaHon No. 
60-40861), Japanese Laid-Open Patent PuMcation 
No. 56-136564 (Japanese Patent Publication No. 39 
59-51304), Japanese Laid-Open Patent Publication 
No. 57-75655 (Japanese Patent PubAcation No. 61* 
6862) and Japanes e Laid-Open Patent Pubication 
No. 57-14358 (Japanese Patent Pubication No. 63- 
43107). 35 

However, the above method (1) has a problem 
that, there are large restrictions on processing and 
manufacturing because heparin is therroaJfy unsta- 
ble, and that sustained release for a long period of 
time can not be expected because the retention 40 
amount of heparin' in the malarial is smaJL 

Further, the above method (2) has a problem 
that, there are extremely large restrictions on man- 
ufacturing because the processing is conducted by 
surface coating and the treatment is complicated 45 
and, further, fibrinolysis activity is table to be dete- 
riorated by heart and that sustained effect can not 
be expected because the absolute amount of a 
fibrinolytic enzyme m the material is sma*. 

Further, safety of a chemical structure, which is so 
used for a Kgand or spacer in case of formation of 
composite or immobi l iza ti on, to the human body 
has not been worked out completely, at present. 

On the other hand, materials superior in Wood 
compatibility have also been developed so as not 55 
to cause thrornbogenesis. 

For example, in the field of vascular prosthesis, 
a vascular prosthesis comprising an expanded 



pory (tetrafluoroethylene) manufactured by Gore 
Co.. U.S.A. is known. However, in these materials, 
it is indisp en sable to produce a porous structure by 
expanding in order to develop the antMhrom- 
bogertic activity, which results in large restrictions 
on use application and production process. 

Further, a medfcai material of the potyurethane 
or pofyurethane urea having a microdomain struc- 
ture, however, the material has a problem that the 
production process is complicated because of its 
hard thermal molding, which res ult s tn large restric- 
tions on manufacturing, and that constant anti- 
thrornbogenic activity can not be easily obtained 
because the microdomain structure varies largely 
depenclng upon the processing method. 

Furthermore, a medical material wherein an 
antiplatelet agent is blended in a pofyurethane or 
pofyurethane urea is proposed, however, the ma- 
terial has a problem that the production process is 
complicated because of its difficult thermal mold- 
ing, which results in large restrictions on manufac- 
turing. 

On the other hand, it is known that a HE MA (2- 
hydroxyethyf rnethacry|ate)-styrene copolymer hav- 
ing a microdomain structure has anti-thrombogpnic 
activity. However. X is limited to the coating ma- 
terial because of its small mechanical strength and 
the field of a ppf cat to n is fcnHed to a specific one. 

It is a main object of the present invention ris to 
provide a medical material which solves the above 
technical problems and can be easily produced, 
and which can uniformly contains an antiplatelet 
agent and enables continuous release of the an- 
tiplatelet agent, and a process for producing the 
same. 

DISCLOSURE OF THE INVENTION 

In order to solve the above problems, the 
present inventors have intensively studied about 
formation of composites of various drugs and poly- 
mer materials. As a result it has been found that it 
is possible to formulate an antiplatelet agent, par- 
ticularly cilostazol. Dipyridamole or aspirin in a 
polymer or copolymer of a vinyl derivative having a 
polar group, and that a release rate of the an- 
tiplatelet agent can be optionally controlled de- 
pending upon a kind of the above polymer or 
copolymer, amount or blending method of the an- 
tiplatelet agent, blending of at least one of addrtive 
to the pory mar or copolymer and the Bee. Thus, the 
present invention has-been accomplished. 

That is. the present invention provides a med- 
cal material comprising a polymer or copolymer of 
a vinyl derivative having a polar group, said poly- 
mer or copolymer containing an antiplatelet agent 
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BRIEF EXPLANATION OF DRAWINGS 

Fig. 1 is a graph illustrating a variation with 
time in dissolution concentration of drug obtained 
by using the respective films produced in Exam- 
ples 1,2 and 3. 

Rg. 2 is a graph illustrating a variation with 
time in dissolution concentration of drug obtained 
by using the respective films produced in Exam- 
ples 4 and 5. 

Rg. 3 is a schematic diagram illustrating the 
equipment used in Example 7. 

Rg. 4 is a graph illustrating a variation with 
time in dissolution concentration of drug obtained 
by using the respective films produced in Exam- 
ples 12 and 13. 

Rg. 5 is a graph illustrating a variation with 
time in dissolution concentration of drug obtained 
by using the film produced in Example 18. 

Rgs. 6 (a). <b) and (c) are respectively sec- 
tional, side and elevational views illustrating the 
blood circuit connector for pump-oxgenator pro- 
duced in Example 22. 

DETAILED EXPLANATION OF THE INVENTION 

Examples of the polar group include hydroxy l~ 
group, chlorine atom, cyano group, aJkoxycarbonyt 
group and the like. 

Examples of the polymer or copolymer of the 
vinyl derivative having the polar group include 
poryvinyl chloride, polyvinyl alcohol, 
polyaaylomtrite. poly methacry late, poryacrytate, vi- 
nyl cnkxide-vinyKdene chloride copolymer, ethyl- 
ene-vinyl alcohol copolymer and the tike, to the 
present invention, it is particularly preferred to use 
polyvinyl chloride. ethytene-vinyl alcohol 
copolymer, pofymethacrylate, potyacrylate or 
poryacrylonitrile, more preferably polyvinyl chloride, 
ethytene-vinyl alcohol copolymer or pofy- 
rnethacryiata These polymers or copolymers may 
be used as they are as a main constituent material 
of the medical material, or they may be used by 
applying (coating) on or impregnating into the other 
Material. Further, these polymers or copolymers 
may be used alone, or two or more sorts of them 
can be combined by mixing or laminating. 

The polymer or copolymer used in the present 
invention has hitherto been used as the material 
which directly contacts with blood, and it is proved 
that the polymer or copolymer has extremely high 
stabiSty and safety. Besides, the polymer or 
copolymer is stably supplied and is inexpensive. 

The polymer or copolymer of the vinyl deriva- 
tive can be anyone which is suitable as the mecficai 
material, and those having various physical prop- 
erties can be employed. For example, in case of 
polyvinyl chloride, those having an average degree 



of porymerization of 800 to 6000, preferably 800 to 
4500 are suitable. If necessary, there can be blend- 
ed plasticizers such as dfr£«tfiyfteocyl phthalate, 
dHvdecyl phthalate, tri-2-ethyftexyl trimelfitate. 
5 etc., various stabilizers, secondary ptastkazers. 
lubricants and the like. 

On the other hand, in case of the ethytene-vinyl 
alcohol copolymer, the composition ratio of eth- 
ylene to the total amount of the medical material 
10 can be appropriately varied according to the usage 
of the medical material and processing method. 
Normally, it is preferred mat the etytene content is 
10 to 80 molar %. When the etytene content ex- 
ceeds 80 molar %. blood compatibility and dfeper- 
is sibiBty of the antiplatelet agent becomes inferior. 
On the other hand, when the amount is smaller 
than 10 molar %, rrtechanscal strength, water resis- 
tance and processing characteristics in a melting 
method described hereinafter are deteriorated. On 
90 the other hand, in case of pofymethacrylate. pory- 
(methyl methacrylate) can be suitably used, and 
those having a low melting temperature are particu- 
larly preferred because processing due to the melt- 
ing method car* be easily conducted. 
26 Examples of the antiplatelet agent include 
cilostazol. Dipyridamole, aspirin, ticJofxdine. be- 
raprost irxJomethacin. suffinpyrazone, satigrei. d- 
indobufen. dazoxiben, furegrelate, ozagret, pirmag- 
rel. dazmegrel, midazogreL daltroban. sulotroban. 
» vapiprost clopidgrel, prostaglandin E,. Itoprost. 
limaprost and the Bice, m addition to the above, 
there are 2-{4,5-bi$<4-methoxyphen^ 
pynote-1-acetic acid ethyl ester. 2-methy*-3- 
(1 .4 r 5.64etrahydronk^noy1]^yrazolot1 ,5-afcyridlne. 
35 Hcyclohexylrrtethyl)^4-(^3<l^ - 
irnidazo [4.5^)qujnofifie-7-ytoxy>-lKWObuty^ 
piperazine. 3-methy h2-<3-pyridinyl)Tl H-indol-oc- 
tanoic acid. (E^7i)henyl-7-{3-pyridyl>^»ptorKxc 
add. (tWl^idazolylmethyl>-5,6.7,8- 
40 tetrahycVonaphthatene*2-<»rboxylic acid. 4-{a- 
hydroxy-5-<1 -imktazoly l)-2-methyft>eruy1}-3,5- 
dimethyfoenzoic acid, H2-carboxyethyl)-2-methyl- 
3^1H-tmklazol-1-ylmemyl)indote. (E>-1-{3-(phenyt- 
methoxyhl-octenylhlH-imkfazole, 7-(2a.4a* 
45 (dimethylmettano)^-(2-cyclo 
hydroxyacetamidohlcr^ycloriex^ 
acid. (E)-1 1-(2-(5,6Kfimethyl-1 -benzimidazoly ty 
ethyHdene)-6.1 1 KtihyoVobenz(b,e)0Kepin-2- . 
carboxyfic acid. 5-{(lR,6S,7S,8R)-8-hydroxy-7-{- 
50 (3Sh3-hydroxy-4,4-dimethyM ,6-nonadiynyf>cts- 
b<cycto(4 T 3.0)rxxv2'ene-3-ylI}-3^xapGntano»c add, 
methyl 5-{(1 S^S,6R,7R)-7-hydroxy-64(EHS>-3- 
hydroxy-1-octenyl|bkYclo{3,3,0]oct-2-en-^yi> 
pentanoate. J1a.2ii(Z).3/3,4aH*)-7-{3-{- 
55 (phenyteu1fonyl)amn^^ 

heptenoic add. (-Kis-3.acetoxy-5-{2- 
(dimemylam!iio)emylh2,3-d^ 
methylphenylM ,5Kfibenzothiazepine-4-<5HH)ne 
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and the Rke. They can be used atone or in com- 
bination thereof. Among them, cttostazol. 
dipyridamole, beraprost. satigreJ and aspirin can be 
suitably used. Particularty, dlostazot is preferred. 

The amount of the antiplatelet agent is 0.01 to s 
60 parts by weight preferably 0.1 to 50 parts by 
weight more preferably 1 to 44.4 parts by weight 
particularty 43 to 33.3 parts by weight, based on . 
100 parts by weight of the medical material com- 
prising the polymer or copolymer of the vinyl de» to 
rtvative, which contains the antiplatelet agent 
When the amount of the antiplatelet agent exceeds 
the above range, mokfing properties are inferior. If 
molding could be conducted, physical properties 
are deteriorated and. therefore, it is not suitable for is 
practical use. On the other hand, when the amount 
of the antiplatelet agent is smaller than the above 
range, ft becomes cfifficut to control release of the 
antiplatelet agent and anticoagulant effect is dete- 
riorated, which results in no adcfition effect Further, 20 
as described hereinafter, the release amount of the 
antiplatelet agent can be controlled by varying the 
amount of the antiplatelet agent within the above 
range. In general, there is an upper limit to the 
dispersion amount of the antiplatelet agent ds* » 
parsed imrformly into the polymer or copolymer of 
the vinyl derivative. Within the range including the 
upper limit, the larger the amount the greater the 
release rate of the antiplatelet agent On the other 
hand, when the antiplatelet agent is contained in so 
the large amount' exceeding the above upper Imft 
the release rate is decreased after si. However, a . 
duration time thereof is expec te d to be prolonged* 
Accordingly, it is desirable to select a suitable 
amount of the antiplatelet agent according to a * 
kind, object or a pplic at ion use of the medical ma- 
terial to be produced. 

The medical material of the present invention 
can be suitably used to, for example, a material for 
medical device. As an example of the medical 40 
device which can be produced by the material of 
the present invention, there are blood vessel cath- 
eter, cannula, monitoring tube, artificial kidney, 
purnp-oxgenator. blood circuit for extracorporeal 
osculation, A-V shunt tor artificial kidney, vas cul ar «s 
prostnests, artmciaf neart, arunciai caroiac varve, 
temporary bypass tube of blood, blood ine for 
hemodialysis, stent, blood bag. oTsposabfe circuit 
of blood ceR separator. fHm or hollow fiber dialysis 
membrane and the axe. so 

Hereinafter, the material of the present inven- 
tion and a process for producing a device using the 
material of the present invention wi* be explained. 
Typical production process includes a solution 
method and a melting method. In the solution- ss 
method, the polymer or copolymer of the vinyl 
derivative having the polar group and the anti- 
platelet agent are uniformly dtesorved in a solvent 



and then the solvent is removed to give a medical 
material of the present invention. Examples of the 
solvent include dimethyttormamide, 

dimethylacetamide, dimethyl sulfoxide, cydohex- 
anone. tetrahyoVofuran, chloroform. dfch- 
loromethane, acetone and l,l.lA3>hexafluoro-2- 
propanoi, and a mixed solvent of two or more sorts 
of them. Among them, tetrahydrofuran is preferable 
to polyvinyl chloride, 1. 1.1.3 ,3,34>exafluoro-2-pro- 
panot or dimethyl sulfoxide is p refer a ble to eth- 
ylene- vinyl alcohol copolymer, and methylene chlo- 
ride or ch lor ofo rm is preferable to pofy<methyl 
methacrylate). because the solvent can be easily 
distilled off and has high soJubifty. 

It is preferred that the polymer or copolymer of 
the vinyl derivative to be used is sufficiently 
washed by a method such as Soxhtet extraction in 
advance to remove impurities in the polymer or 
copolymer. Further, it is preferred that it b suffi- 
ciently dried to remove water in the polymer or 
copolymer. 

The mokfing can be conducted by casting a 
solution wherein the above respective components 
are dissolved in a solvent on a glass plate, extrud- 
ing into a tubular extrudate or applying on the other 
structure, followed by removing the solvent There- 
by, the ppfymer or copolymer of the vinyl deriva- 
tive can be made into a film-tike or tubular form, or 
coated. The solvent can be removed by air-drying, 
drying with heating under reduced pressure, phase 
transition due to a sotidrfying solution and the Ike. 
Examples of the coagulating solution include poor, 
solvents of the polymer or copolymer, e.g. water, 
alcohols such as methanol, ethanot propanot bu- 
tanct etc, ketones such as acetone, etc In this 
case, it is necessary to prevent the antiplatelet * 
agent from dissolving' in the coagula ti ng solution 
during coagulation of the polymer material in every 
way. Accordingly, when solvency of the antiplatelet 
agent to the poor solvent of the polymer material is 
large, it is preferred lb use a coagulating solution 
wherein a solvent for reducing the solvency of the 
antiplatelet agent is mixed with the poor solvent of 
the polymer material to sofidrfy the polymer ma- 
tenaf and the antiplatelet agent contained tneretn, 
simultaneously. 

A manner of mokfing a tubular device by the 
solution method will be explained in detail 
neretnanor. rtrsuy. a sofuoon wnereei me aoove 
respective components are dissolved in a solvent is 
applied on the surface of a suitable stem and then 
dried to form a. tube, which is stripped from the 
stem. Otherwise, the above solution is a p p fie d on 
the surface of the stem, which is capped in a 
coagulation solution to coagulate the polymer on 
the surface of the stem to give a tube and, there- 
after, the resulting tuber is stripped from the stem 
and is dried. The tubular device can also be pro- 



4 



7 



EPO 665 023 A1 



6 



duced by drying after the solution was extruded 
into a hollow form in the sofidHying solution. Fur- 
thermore, the tubular device can also be produced 
by coating on a ready-made device such as vascu- 
lar prosthesis, blood circuit, blood fine for 
hemodialysis, etc. according to a dipping method, 
vacuum method, gas compression transmission 
method, rotary drum method and the like. 

When molding a fitm-tike material by the solu- 
tion method, for example, there can be used a 
method of molding into a film such as a method 
comprising casting a solution on a glass plate and 
then drying to remove the solvent, a method com- 
prising coating a solution dtrectfy on a woven fab- 
ric, knitted web. non-woven fabric, etc.. or impreg- 
nating the solution into a woven fabric, knitted web. 
non-woven fabric, etc.. and then drying to remove 
the solvent and the like. Further, the film-like ma- 
terial can also be produced by provided with a 
coating to produce a ready-made film according to 
a cfipping method, spraying method and the tike. 
The film thus obtained can be further coated to 
produce a multMayer film. 

In the solution method, the rate of the an- 
tiplatelet agent released from a molded article can 
be controlled by varying the amount of the an- 
tiplatelet agent contained in the polymer or 
copolymer, kind of the polymer or copolymer or 
method of removing the solvent (e.g. a method of 
drying under normal or reduced pressure, or a 
method of coagulating using a coagulation solution) 
and the Bke. Particularly, when using soft polyvinyl 
chloride as polyvinyl chloride, the release rate can 
also be controlled by the blending of plasticizers. 
stabifizers, secondary plasticizers. lubricants and 
the Kke. In case of coating, the release amount can 
be controlled more precisely by repeating coating 
plural times and varying conditions such as amount 
described above. Particularly, in case of coating on 
the ready-made device, it is preferred that regard- 
ing a device staying in a Bving body for a long 
period of time, multMayer coating is conducted to 
make the amount of the platelet agent of the inner 
layer large and to make that of the outer layer 
•small. This enables sustained release of drug for a 
long period of time while maintaining physical 
properties of the material. 

The solution methods described above are par- 
ticularly effective when using the drug which is 
thermally unstable as the antiplatelet agent 

On the other hand, in case of the melting 
method, the polymer or copolymer of the vinyl 
derivative having the polar group is mixed with the 
antiplatelet agent in a molten state to obtain a 
medical material of the present invention. The melt- 
ing must be conducted so that the antiplatelet 
agent is uniformly dispersed in the polymer or 
copolymer without causing decomposition of the 



antiplatelet agent Therefore, a suitable antiplatelet 
agent and polymer or copolymer may be selected 
so that the polymer or copolymer is molten at a 
temperature lower than a decomposition tempera- 
5 ture of the antiplatelet agent Further, if necessary, 
oxidation of the antiplatelet , agent or resin can be 
prevented rf melting and molding operations are 
conducted in a non-oxygen atmosphere. It is pre- 
ferred to remove water in the polymer or 
to copolymer to be used as much as possible in view 
of stability of the drug and resin and accuracy of 
the molded article. 

Various molding methods can be employed for 
the melting method, for example, a tubular or 
is sheet-Wee molded article can be molded by an 
extrusion molding, and a molded article of a com- 
plicated structure can be molded by an injection 
molding. It is also possible to coat on a metal wire 
by using a crosshead. 
20 The amount of the antiplatelet agent released 
from the molded article can also be controlled in 
melting molding by varying the amount of the 
antiplatelet agent in the polymer or copolymer, kind 
of the polymer or copolymer and the Kke. Partial- 
is larly, when using polyvinyl chloride, it is possible to 
control release of the antiplatelet agent by the 
blending of additives such as plasticizers. stabiliz- 
ers, secondary plasticizers, lubricants and the Ace. 
similar to the solution method. By conducting muW- 
so layer (multi-color) molding and varying the amount 
or kind of the antiplatelet agent in the respective 
layers (parts), physical properties required for the 
medical material can be obtained and, at the same 
time, anticoagulant activity can be developed only 
as at the desired part and the release amount can be 
controlled more precisely: 

In the present invention, a particularly preferred 
combination is that of cttostazol as the antiplatelet 
agent and an ethylene- vinyl alcohol copolymer. 
40 Since cHostazoi is superior in compatibility with the 
ethylene-vinyl alcohol copolymer, cBostazol. can be 
uniformly dispersed. Also, cilostazol can be uni- 
formly dispersed in soft polyvinyl chloride by ad- 
justing the blending of additives. 
45 The material molded into a tubular form of the 
present invention, particularly that in which the eth- 
, ylene-vinyl alcohol copolymer is used can be suit- 
ably used as a blood circuit for extracorporeal 
circulation, catheter, bypass tube and the Bke. Ex- 
so ampies thereof include a tube having a three-layer 
structure wherein an emylene-a-oJefin copolymer 
elastomer layer, a maletc aoo^-motffted polyethyl- 
ene layer and a alostazoHxtntaintng ethylene-vinyl 
alcohol copolymer layer are laminated in order 
55 from the outer layer. On the other hand, those 
which are molded into a tubular form using soft 
polyvinyl chloride can be used as a blood circuit 
for extracorporeal circulation, or blood fine for 
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hemodialysis, in adrJtion to a catheter or a bypass 
tube. Further, a rnultHayer tube of which layers 
have different compositions can be easily produced 
by molding using a muitHayer die. 

When the material molded into a tubular form 5 
of the present invention is used for a peripheral 
circulation circuit during cardiopulmonary bypass, 
not only anticoagulant action but angiectatic action 
is developed by using cilostazol or olpyridamole as 
the antiplatelet agent to be blended. Therefore. to 
circulatory failure of distal tissue caused by con- 
trolled shock can be improved, and rt is more 
advantageous. 

The material molded into a film-like form of the 
present invention can be used as a material for a is 
blood bag. etc Among them, a multi-layer film 
wherein a material having large gas permeabflrty 
such as ethyfene-vinyt acetate copolymer or eth- 
ytene-o-otefin copolymer is used is particularly 
preferable as a platelet storage bag. » 

The material molded into a filament by an 
extrusion mofcfing or molded into a coiHike or zig- 
zag form by an injection molding of the present 
invention can be suitably used as it is or after 
knitting, as a vascular stent In this case, when » 
cttostazol is used as the antiplatelet agent, not only 
mrombogenesb at the surface of the stent but 
endothelial proliferation of blood vessel is inhibited, 
therefore it is particularly preferred to prevent re- 
closure of blood vessel Further, it is possible to x 
produce a vascular stent from a stainless steel or 
tantalum wire of which surface b coated with the 
material of the present invention, using a cros- 
shead. thereby, those having the same effect as 
that described above can be obtained. ss 

As described above, examples wherein the ma- 
terial of the present invention is used for the merj- 
cal device itself were explained. As other exam* 
pies, it is also possible to dispose the material of 
the present invention molded into any form in the « 
medical device, as a member for developing an- 
tiplatelet action. For example, there can be used a 
method of encapsulating film-like or particulate 
small fragments of the material of the present in- 
vention in a ready-made platelet storage bag. a <s 
method of fixing small fragments of the material of 
the present invention at the upstream in an ex- 
tracorporeal circulation circuit and the Bee. 

As described above, regarding the material of 
the present invention, it is possible to control the so 
release rate of the antiplatelet agent by varying the 
kind, amount or blending method of the antiplatelet 
agent, kind of polymer or copolymer, btendmg of 
the additive and the ike. The release rate can also 
be controOed by varying the shape to be molded, 55 
particularly surf ace area. 



FIELD OF THE INDUSTRIAL APPLICABILITY 

As described above, the medical material of 
the present invention has such an effect that « has 
high anticoagulate activity and inhibition action of 
platelet loss due to activation of platelet because 
the antiplatelet agent can be continuously dtesorved 
in the effective concentration. Further, the process 
for producing the medical material of the present 
invention has such an effect that said material can 
be easily produced. 

EXAMPLES 

The following Examples further illustrate the 
present invention in detail but are not to be con- 
strued to Cmit the scope thereof. 

Example 1 

190 mg of soft polyvinyl chloride [comprising 
100 parts by weight of polyvinyl chloride having an 
average degree of rjofyrnerization of 1300. 50 parts 
by weight of oS-2-ethyftwxyl phthalate (hereinafter 
referred to as "DOP"), 5 parts by weight of epox- 
kfized soybean ofl. 2J2 parts by weight of a stabi- 
lizer (mixture of calcium stearate and zinc stearate) 
and 0.1 parts by weight of a lubricant) and 10 mg 
of dtostazot were dwsorved in 5 ml of 
tetrahydrofuran and the resulting solution was cast- 
ed on a glass plate, which was allowed to stand at 
40 'C for 5 hours under reduced pressure (-7B0 
mmHg) to distil off tetrahydrofuran to give a trans- 
parent film. The amount of dtostazol for the result- 
ing film was 5 % by weight 

Example 2 

According to the same manner as that de- 
scr&ed in Example 1 except that the glass plate on 
which the solution was caSted was dipped in water 
at room temperature to cause coagulation and. 
after washing with water repeatedly, it was dried at 
50 *C for 10 hours under reduced pressure (-760 
mmHg). instead of distilling off tetrahydrofuran, a 
white tarn was obtained. The amount of dtostazol 
for the resulting fPm was 5 % by weight 

Example 3 

According to the same manner as that de- 
scribed in Example 1 except for using polyvinyl 
chloride containing 10 parts by weight of OOP. a 
transparent film was obtained. 

100 Mg of the respective film obtained in Ex- 
amples 1. 2 and 3 was collected, respectively, and 
charged in 10 ml of a normal saline (pH 7,4) 
heated to 37 *C in advance, and then shaken by a 
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thermostatic shaker at 37 "C. After shaking for one 
hour, a sample was taken out and charged in 10 ml 
of the other normal safne (pH 7.4) heated to 37 
* C, and then shaken by a shaking apparatus at 37 
*C for one hour. Thereafter, this operation was s 
repeated for 8 hours to determine a variation with 
time in dtostazol concentration in a Dissolution 
solution. The results are shown in fig. 1. 

As is apparent from fig. 1. continuous dissolu- 
tion of citostazol in the concentration exceeding the to 
effective concentration (1.1 ug/ml) is observed in 
aH of films of Examples 1, 2 and 3 from the 
beginning of dissolution to 8 hours after that Ac* 
cordingry. it is found that me respective ftkns of 
Example 1. 2 and 3 have high anticoagulant activ- is 

Further, there is a difference in removing meth- 
r od of solvent between Examples 1 and 2. There- 
fore, ft is found that a difference in dissolution 
concentration of dlostazol observed is caused by 20 
the above difference, which results in difference in 
release properties. 

Further, there is a difference in amount of 
ptasiicizer between Examples 1 and 3. Therefore, it 
is found that a difference in release properties is 2s 
also caused by the above difference. 

In case of soft polyvinyl chloride, ft is anxious 
about dissolution of the pJasticszer, however, no 
dissolution of the piastkazer was observed in all 
Examples. As a result, it was confirmed that selec- so 
tive olssokition (release) of dlostazol can be con* 
ducted. 

A fiJm was produced according to the same * 
manner as that described in Example 1 except for 
changing the amount of dlostazol for the film of ss 
polyvinyl chloride to 10 % by weight As a result, 
the resulting film was cloudy. It is considered that 
this is because dlostazol is contained in ,the 
amount exceeding the amount which causes a 
saturated state. Regarding the resulting film, the 40 
dissolution amount of dlostazol was examined ac- 
cording to the same manner as that described 
above. As a result dissolution in the concentration 
exceeding the effective concentration was ob- 
served from the beginning of dissolution to 8 hours 45 
after that however, the dissolution concentration 
was tow in comparison with that of Example 1 (5 % 
by weight). 

Further, when the amount of the ptastkazer was 
increased, the resulting film became cloudy in the so 
tower amount of dtostazol. In addition, when the 
resulting film is transparent and the amount of 
dlostazol is the same, the larger the amount of the 
plasticizer, the higher the dissolution concentration. 
Even if the polymerization degree of polyvinyl chto- 56 
ride to be used is varied, the amount of dlostazol . 
which causes formation of the cloudy film is 
scarcely influenced. 



Example 4 

After 450 mg of an ethylene- vinyl alcohol 
copolymer (manufactured by the Nippon Synthetic 
Chemical Industry Co.. Ltd.). ethylene content 32 
molar %) was molten with heating on a hot plate at 
180 *C, dtostazol was added thereto. Immediately 
after that the melt was kneaded with stirring and 
the resulting mixture was pressed by a pressing 
machine to give a film having a thickness of about 
100 urn. The amount of dlostazol for the resulting 
film was 10 % by weight 

Example 5 

According to the same manner as that de- 
scribed in Example 4 except for using 475 mg of 
an ethyfene-vinyl alcohol copolymer and 25 mg of 
dtostazot, a film was obtained. 

100 Mg of the respective film obtained in Ex- 
amples 4 and 5 was collected, respectively, and 
then tested according to the same manner as that 
described in Examples 1, 2 and 3 to determine a 
variation with time in dlostazol concentration in 8 
dissolution solution. The results are shown tin fig. 
2. 

As is apparent from fig. 2, gentle decrease of 
the dissolution amount is observed, however, sus- 
tained release of cttostazof in the concentration 
exceeding the effective concentration (1.1 ug/ml) 
until 8 hours after the beginning of dissolution is 
observed. AccorcSngry. it is found that the films of 
Examples 4 and 5 have high anticoagulant activity. 
Further, it is found that, the larger the amount of 
dtostazol (Example 4). the higher the dtosotutton 
concentration. 

In Example 4, a transparent film could be ob- 
tained even if the amount of dtostazol was .in- 
creased, until the amount reaches 20 % by weight 
However, when the amount exceeds 30 % by 
weight, a cloudy film was obtained. Further, the 
dissolution amount of dlostazol was determined 
according to the same manner as that described 
above. As a result dissolution of dlostazol in the 
amount exceeding the effective concentration was 
observed from the beginning to 8 hours after that in 
all films. However, regarding the cloudy film, the 
dissolution concentration exceecSng that of the 
transparent film containing 20 % by weight of 
dtostazol is not observed. Even if a kind of the 
ethylene-vinyl alcohol copolymer (e.g. ethylene 
content molecular weight saponification degree, 
etc.) was varied, the amount of dtostazol which 
causes formation of the cloudy film was scarcely 
influenced. 
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Example 6 (Production of Wood bag) 

To a film having a thickness of 250 urn. which 
is composed of soft polyvinyl chloride [comprising 
100 parts by weight of polyvinyl chkxide having an 
average degree of pofyrnenzation of 1100, 50 parts 
by weight of OOP, 5 parts by weight of epoxidized 
soybean oil. 0.3 parts by weight of a stabilizer 
(mixture of calcium stearate and zinc stearate) and 
0.1 parts by weight of a lubricant), a solution of 
polyvinyl chloride (comprising 100 parts by weight 
of polyvinyl chloride having an average degree of 
polymerization of 1100 and 40 parts by weight of 
DOP) and cilostazoi (contained m an amount of 5 
% by weight to a total soRd content) in 
tetrahydrofuran (total concentration: 4 % by weight) 
was continuously sprayed and dried to provide a 
coating on the surface of the film in a thickness of 
10 urn. The resulting coated films were combined 
each other so that the coated surface becomes an 
inner surface, and then subjected to a high fre- 
quency heating adhesion to give a blood bag. 

Example 7 (Production of vascular prosthesis) 

After the inner/outer surfaces of a vascular 
prosthesis manufactured by Japan Gore-Tex Co., 
Ltd. (Gore-Tex EPTFE graft, straight graft, inner 
diameter 3 mm, length: 10 cm) were subjected to 
a glow discharge treatment, the vascular prosthesis 
was olpped in etharioi to remove air bubble in a 
cavity under reduced pressure. Thereafter, the vas- 
cular prosthesis was coated with a solution of an 
ethylene-vinyi alcohol copolymer (manufactured by 
Nippon Synthetic Chemical Industry Co.. Ltd., eth- 
ylene content 32 molar %) and c9ostazof (con- 
tained in an amount of 10 % by weight to a totai 
solid content) in 1.1.1 .3,3,3-hexafluoro-2-proparK>i 
(total concentration: 5 % by weight) while circulat- 
ing the solution by an equipment shown in Fig. 3 to 
retain the porous structure, thereby to obtain a 
vascular prosthesis having an anticoa gu tat e coat- 
ing. The amount of coating to the vascular pros- 
thesis was about 200 mg. 

• In Rg. 3, a vascular prosthesis 1 is contained 
in a vacuum chamber 2. To both ends of the 
vascular prosthesis 1. pipes 5 and 6 for circulation 
are connected, respectively. The solution 4 of the 
ethylene-vinyl alcohol copolymer and cilostazoi is 
circulated in the vascular prosthesis 1 using a 
pump 3 to coat the blood vessel. 

Example 8 (Production of blood line for 
hemodialysis) 

The inner surface of a main tube of a blood 
circuit (CUBANS Blood Line for hemodialysis) 
manufactured by Terumo Corporation, was coated 



with a solution of polyvinyl chloride (comprising 
100 parts by weight of polyvinyl chloride having an 
average degree of polymerization of 1100 and 40 
parts by weight of OOP) and caostazot (contained 
s in an amount of 5 % by weight to a total solid 
content) in tetrahydrofuran (total concentration: 10 
% by weight) by a rotating drum method to pro- 
duce a Wood circuit having an anticoagulant coat- 
ing of 10 um in thickness. 

TO 

Example 9 (Production of blood circuit) 

Soft polyvinyl chloride [comprising 100 parts 
by weight of polyvinyl chloride having an average 

is degree of polymerization of 600. 40 parts by 
weight of DOP. 7 parts by weight of epoxidized 
soybean oil. 3 parts by weight of a stabtizer (mix- 
ture of calcium stearate and zinc stearate) and 0.2 
parts by weight of a lubricant] was mixed with 

» cilostazoi in the melting condition at a proportion of 
5% by weight of cilostazoi to the total amount By 
using the above soft polyvinyl chloride containing 
ctiostazof and soft polyvinyl chloride (comprising 
100 parts by weight of polyvinyl chloride having an 

25 average degree of polymerization of 1700, 70 parts 
by weight of DOP. 6 parts by weight of epoxidized 
soybean oil. 2J2. parti by weight of a stabiizer 
(mixture of calcium stearate and zinc stearate) and 
0.1 parts by weight of a lubricant J. a two-layer tube 

jo having an outer olametor of 7 mm, an inner diam- 
eter of 4.5 mm and a thickness of 1.25 mm was 
produced by a co-extrusion molder equipped with 
a circular die under a nitrogen atmosphere. The 
resulting tube was composed of a soft polyvinyl 

as chloride layerpNckness: 1-00 mm) as an outer lay., 
er and a tifcstazota>ntatning soft polyvinyl chloride 
layerfthickness: 0.25 mm) as an inner layer. 

Example 10 

40 

360 Mg of an etrtytone-vinyi alcohol copolymer 
(ethylene content 32 molar %, manufactured by 
Nippon Synthetic Chemical Industry Co.. Ltd.) and 
40 mg of cilostazoi were dissolved in 10 ml of 

45 1,1,1 ,3.3.34)exafluoro-2-propanol and the resulting 
solution was casted on a glass plate, which was 
dried at room temperature for 8 hour and further 
dried by a vacuum drier at 40 *C for 24 hours to 
give a transparent film (thickness: about 50 tun). 

so The amount of cilostazoi of the resulting film was 
10 % by weight 

100 Mg of the resulting film was collected and 
then tested according to the same manner as that 
described in Example 1. 2 and 3. As a result, 

55 continuous release of cflostazol in the concentration 
exceeding the effective concentration was ob- 
served, similar to those obtained in Examples 4 
and 5. 
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In this production process, a cloudy film was 
obtained when the amount of citostazol exceeds 20 
% by weight. 

Example 11 

360 Mg of poly(methyl methacrytate) (manufac- 
tured by Sumitomo Chemical Company, Ltd.) and 
40 mg of cilosta2ol were dissolved in 10 ml of 
chloroform and the resulting solution was casted on 
a glass plate, which was dried at room temperature 
for 8 hours and further dried by a vacuum drier at 
40 *C for 24 hours to give a transparent film 
(thickness: about 50 u). 

100 Mg of the resulting film was collected and 
then tested according to the same manner as that 
described in Example 1. 2 and 3. As a result, 
continuous release in the concentration exceeding 
the effective concentration was observed. 

Example 12 

360 Mg of an ethytene-vinyl alcohol copolymer 
(manufactured by Nippon Synthetic Chemical In- 
dustry Co- Ltd., ethylene content 32 molar %) and 
40 mg of dipyridamole were dissolved in 10 ml of 
1 .1 ,1 ,3,3,34iexailuof o-2-propanoJ and the resulting 
solution was casted on a glass plate, which was 
dried at room temperature for 8 hours and further 
dried by a vacuum drier at 40 "C for 24 hours to 
give a transparent film (thickness: about 50 u). 

m this production process, a cloudy mm was 
obtained when the amount of dipyridamole ex- 
ceeds 20 % by weight 

Example 13 

An ethytene-vinyl alcohol copolymer (manufac- 
tured by Nippon Synthetic Chemical Industry Co., 
Ltd, ethylene content 44 molar %) was pulverized 
by a chemical miB(model R-8) to collect particles 
having a particle size of 50 to 125 urn. 900 Mg of 
the resulting particles were mixed with 100 mg of 
dipyridamole and the mixture was pressed by a 
compact type test press (manufactured by Toyo 
Setfri Co. Ltd.) at 180 »C for 2 minutes to give a 
transparent film having a thickness of about 100 
urn. 

In this production process, an opaque film was 
obtained when the amount of dipyridamole ex- 
ceeds 20 % by weight 

100 Mg of the respective fHm obtained in Ex- 
amples 12 and 13 was collected, respectively, and 
then tested according to the same manner as that 
described in Example 1, 2 and 3. As a result 
continuous release of dipyridamole in the concen- 
tration exceeding the effective concentration (1.8 
ug/ml) was observed until 8 hours after the begin- 



ning of dissolution (see Rg. 4). 
Example 14 

5 173 Mg of polyvinyl chloride (manufactured by 

Shin-Etsu Chemical Co., Ltd, KP-13E), 17 mg of 
DOP and 10 mg of dipyridamole were dissolved in 
5 ml of tetrahydrofuran and the resulting solution 
was flowed and applied on a glass plate, which was 
io dried by a vacuum drier at 40 'C for 24 hours to 
give a transparent film (thickness: about 50 u). 

Example 15 

is Pofy(methyf methacrytate) (manufactured by 
Sumitomo Chemical Company Ltd.) was pulverized 
by a chemical milKmodef R-8) to collect particles 
having a particle size of 50 to 125 um. 950 Mg of 
the resulting particles were mixed with 50 mg of 
20 dipyridamole and the mixture was pressed by a 
compact type test press (manufactured by Toyo 
Seiki Co.. Ltd.) at 180 *C for 2 minutes to give a 
transparent film having a thickness of about 100 
um. 

25 Regarding a relation between a Wndxof the 
resin and a dispersed state of the drug as weS as a 
relation between the kind of the resin and release 
properties of the drug. ciJostazol and dipyridamole 
showed same tendency. 

30 

Example 16 

360 Mg of an ethytene-vinyl alcohol copolymer 
(manufactured' by Nippon Synthetic Industry Cc%, 
95 Ltd., ethylene content 32 molar %) and 40 mg of 
aspirin were dissolved in 10 ml of 1.1,1,3.33-bex- 
afluoro-2-propanof and the resulting solution was 
flowed and applied on a glass plate, which was 
dried at room temperature for 8 hours arid further 
40 dried by a vacuum drier at 40 •C for 24 hours to 
give a transparent film (thickness: about 50 u). 

In this production process, a cloudy film was 
obtained when the amount of aspirin exceeds 20 % 
by weight 

46 

Example 17 

127 Mg of polyvinyl chloride (manufactured by 
Shin-Etsu Chemical Co., Ltd., KP-13E), 63 mg of 
so DOP and 10 mg of aspirin were dissolved in 5 ml 
of tetrahydrofuran and the resulting solution was 
casted on a glass plate, which was dried by a 
vacuum drier at 40 *C for 24 hours to give a 
transparent film (thickness: about 50 u). 

55 
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Example 18 

360 Mg of poty(methy) methacrylate) (manufac- 
tured by Sumitomo Chemical Company Ltd.) and 
40 mg of aspirin were disserved in 10 mi of chio- 5 
roform and the resulting solution was casted on a 
glass plate, which was dried at room temperature 
for 8 hours and further dried by a vacuum drier at 
40 *C for 24 hours to give a transparent htm 
having a thickness of about 50 urn. io 

Regarding a relation between a kind of the 
resin and a dispersed state of the drug as well as a 
relation between the kind of the resin and release 
properties of the drug, aspirin and ciJostazol 
showed same tendency. »s 

100 Mg of the film obtained in Example 18 was 
collected and then tested a ccord in g to the same 
manner as that deserted in Example 1. 2 and 3. 
As a result, continuous release of aspirin in the 
concentration exceeding the effective concentr a tion 20 
(1 ug/ml) was observed until 8 hours after the 
beginning of dissolution (see Fig. 5) 

Example 19 (Production of vascular stent) 

25 

500 Mg of a Palmaz-Shatz stent (manufactured 
by Johnson & Johnson Co.. U SA) was dipped in 
an etrrylene-vinyt alcohol coporymer-olostazol solu- 
tion [prepared by disserving 500 mg of an eth- 
yleoe-vinyl alcohol copolymer (manufactured by 00 
Nippon Synthetic Chemical Industry Co.. Ltd.. 
Soarnoj K3825N) arid 500 mg of cttostazol in 100 
ml of hexafluoro-2-propanoi. amount of atostazoh 
50 % by weight] and. after air-drying, the stent was 
dipped and air-oried again. This operation was re* js 
peated to produce a coating layer (amount of 
cikwtazol: 50 % by weight) having a thickness of 
about 50 urn. The resulting coated stent was dried 
at 40 • C for 72 hours under vacuum to remove the 
solvent completely. Thereafter, it was dipped in an 40 
ethylene- vinyl alcohol copolymer-cilostazol solution 
[newly prepared by dissolving 950 mg of an eth- 
ytene-vinyl alcohol copolymer (manufactured by 
Nippon Synthetic Chemical Industry Co.. Ltd.. 
Soamol K3825N) and 50 mg of dtostazol in 100 ml « 
of 1J.13.3.3^xafluon>2-propanolJ and then air- 
dried. This operation was repeated to produce a 
second coating layer (amount of dtostazofc 5 % by 
weight) on the above coating layer. 

50 

Example 20 (Production of stent) 

An ethylene-vinyl alcohol copolymer (manufac- 
tured by Kuraray Co. Ltd., ethylene content 44 
molar %) was pulverized by a pulverizer (manufac- 55 
tured by Fritsch Co., rotor speed mrl) to collect 
particles having a particle size of 50 to 125 urn. 
Then, 45g of the particles were dry blended with 5 



g of cilostazof (manufactured by Otsuka Pharma- 
ceutical Cc Ltd.) and the mixture was extruded 
with kneading at 180 "C under a nitrogen at- 
mosphere by an extruder (manufactured by CSI 
Co.. CS-194A MAX MIXING EXTRUDER). There* 
after, the extrudate was stretched to produce an 
ethylene-vinyl alcohol copolymer filament having a 
size of 0.25 urn in diameter, wherein cUostazoi is 
uniformly dispersed. The amount of cflostezol in 
the resulting copolymer filament was 10 % by 
weight. 

16 Filaments were irtterwound to produce a 
self-expanding type stent (wafl type stent) having a 
length of 2 cm. an outer diameter on expansion of 
2.5 mm and an outer diameter on shrinkage of 1.4 

mm. 

Example 21 (Production of catheter) 

1.8 G of pofy(methyl methacrytate) (manufac- 
tured by Sumitomo Chemical Company Ltd.) and 
02 g of cHostazoJ (manufactured by Otsuka Phar- 
maceutical Co., Ltd.) were dissolved in 100 ml of 
enkxoform. The resulting solution was coated on 
the inner and outer surfaces of a single lumen 
catheter having an inner diameter of 1-2 mm* an 
outer diameter of 2.0 mm and a length of 70 cm, 
which was prepared in advance by mokfng soft 
polyvinyl chloride, in the coating thickness of about 
100 um. 

Example 22 (Production of blood circuit connector) 

PofyXmethyf methacrytate) (manufactured by 
Sumitomo Chemical Company Ltd.) was pulverized 
by a pulverizer (manufactured by Fritsch Co, rotor 
speed mil) and screened to collect particles having 
a particle size of 50 to 125 urn. Then, 95g of the 
particles were drybtended with 5 g of cHostazol and 
the blend was extruded with kneading at 180 'C 
under a nitrogen atmosphere by an extruder (man- 
ufactured by CSI Co. CS-194A MAX MIXING EX- 
TRUDER) using a strand de. After the extrudate 
was palletized, a blood circuit connector 10 for 
pump-oxgenator having the shape shown in Fig. 6 
was produced by an injection mokfing using a 
midget mokJer. 

Claims 

1. A medical material comprising a polymer or 
copolymer of a vinyl derivative having a polar 
group, said polymer or copolymer containing 
an antiplatelet agenL 

2. The medical material according to claim 1, 
wherein the polar group is a hydroxyl group, a 
chlorine atom, a cyano group or an aJkoxycar- 
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bony! group. 

a The medical material according to claim 1. 
wherein the polar group is a hydroxyl group, a 
chlorine atom or an alkoxycarbonyl group. 

4. The medical material according to claim 1, 
wherein the polar group is a hydroxyl group, a 
lower amoxycarbonyl group or a chlorine atom. 

5. The medical material according to claim 1, 
wherein the polymer or copolymer is polyvinyl 
chloride, ethylene-vinyi alcohol copolymer, 
poryacrylonitrite. poJymethacrylate or 
poly aery (ate. 

6» The meolcal material according to claim 1. 
wherein the polymer or copolymer is polyvinyl 
chloride, porymethacrylate or ethytene-vtnyl al- 
cohol copolymer. 



7. The meolcal material according to claim 1, 
wherein the polymer or copolymer is an eth- 
ytene-vtnyl alcohol copolymer. 

& The meolcal material according to claim 1, 
wherein the amount of the antiplatelet agent is 
0.01 to 60 parts by weight based on 100 parts 
by weight of the meolcal material. 

9. The medical material according to claim 8. 
wherein the amount of the antiplatelet agent is 
1 to 44.4 parts by weight based on 100 parts 
by weight of the meolcal material. 

10. The medical material according to claim 9, 
wherein the amount of the antiplatelet agent is 
4.8 to 33.3 parts by weight based on 100 parts 
by weight of medical material. 

11. The meolcal material according to claim 1, 
wherein the amount of the antiplatelet agent is 
not more than 20 % by weight based on the 
total weight 

• 

12. The meolcal material according to claim 1, 
wherein the antiplatelet agent is at least one 
selected from the group consisting of 
cilostazo*, dipyridamolee, beraprost igatjgej 
and aspirin. 

13. A meolcal material comprising a polymer or 
copolymer of a vinyl derivative having a polar 
group, said polymer or copolymer containing 
dtostazol. 

14. The medical material according to claim 13. 
wherein the amount of dtostazd is 0.01 to 60 



parts by weight based on 100 parts by weight 
of the medical material. 

15. The meolcal material according to claim 14, 
5 wherein the amount of dtostazol is 1 to 44.4 

parts by weight based on 100 parts by weight 
of the medical material. 

16- The medical material according to daim 15, 
to wherein the amount of dtostazol is 4.8 to 333 

parts by weight based on 100 parts by weight, 
of the medical material. 

17. The medical material according to claim 13, 
ts wherein the amount of dtostazol is not more 

than 20 % by weight based on the total weight 

18. The medical material according to daim 13. 
14. 15. 16 or 17, wherein the polymer or 

20 copolymer is polyvinyl chloride, ethytene-vtnyl 
alcohol copolymer, polyacrytorotrite. pory- 
methacrylate or pofyacrytate. 

19. The meolcal material according to daim 18, 
zs wherein the polymer or copolymer is an eth- 
ylene- vinyl alcohol copolymer. 

2a The medical material according to claim 21, 
wherein the ethylene-vinyl alcohol copolymer 
so contains dtostazol. 



21. 



The medical material according to claim 20, 
wherein the amount of dtostazol is not more 
than 20 % by weight based on the total weight 
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22. A meolcal material wherein a polymer or 
copolymer of a vinyl derivative having a polar 
group and dtostazol are mixed in a molten 
state. 

23. The medical material according to daim 22, 
wherein the polymer or copolymer is an eth- 
ylene-vinyl alcohol copolymer. 

24. A process tor producing a medical material 
which comprises mixing a porymer or 
copolymer of a vinyl derivative having a polar 
group with an antiplatelet agent in a molten 



25. 



A process for producing a medical material 
which comprises dissolving a porymer or 
copolymer of a vinyl derivative having a polar 
group and an antiplatelet agent in a solvent 
and then removing the solvent 



26. The meolcal material according to daim 1 to 
13. 20 or 21. wherein the meolcal material is a 
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material for mecficai device. 

27. A process for producing the medical material 
of ctaim 24 or 25, wherein the medical material 

is a material for medical device. s 

28. a process for producing the medical material 
of claim 24 or 25, wherein an antiplatelet agent 
is ciiostazof. 

10 

29. The process for producing a medical material 
according to claim 27. wherein the antiplatelet 
agent is cilostazoL 

rs 
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FIG. 6(b) 
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FIG. 6(c) 
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